Background Web-based questionnaires have become popular, however, access to the Internet can be biased regarding age, gender, and education, among other factors. Therefore, it is unknown whether this is a reasonable avenue to administer a questionnaire to patients or whether Web-based can be a reliable alternative to paper-based. Questions/purposes We determined whether the Internet version of the Toronto Extremity Salvage Score is reproducible compared with the paper-based version and the compliance and completion rates.
Introduction
The function of patients after treatment is an important consideration in the management of tumors of the extremities. In this context, function has been conceptualized in various ways. Examiner-dependent clinical measures and patient-reported outcomes are the most common. Some authors have used clinical measures, such as ROM and muscle strength [29, 35] , activities of daily living (WOMAC), or a combination of symptoms and mobility [16, 17] . Patient-reported outcomes have included the Sickness Impact Profile [40] and the Toronto Extremity Salvage Score (TESS) [9, 11] . The TESS was based on the definitions of disability, impairment, and handicap as documented by the World Health Organization [42] . The TESS has been used for patients in Canada after surgery for extremity sarcoma [9-11, 18, 37] , but has not been widely reported outside that country. Currently, the TESS is a paper-based system.
Web-based questionnaires have become popular more recently owing to the advantages and the increasing number of people who not only have access to the Internet but also have an increasing familiarity with the Internet. A major advantage in conducting a Web-based questionnaire is the ability to involve participants who are difficult to study because of their small numbers or inaccessibility because of geographic location. In addition, Web-based questionnaires may be easier to administer and offer the advantage of immediate checks for incomplete answers, reminder messages to the respondent, automatic summarization of answers, personalized feedback, inclusion of illustrations or sounds to clarify complex questions, hiding nonrelevant followup questions [2] , and collection of patient-centered data at multiple locations and at frequent intervals [3] . Web questionnaires require no expense for printing, postage, manual checks for incomplete answers, and transfer of data to an electronic format. Costs involved are therefore only in development of the system and Web maintenance. A Webbased system may be helpful if a high percentage of patients have Web access and are competent in its use and if this system has test-retest reliability [23] . Despite this, paperbased systems have a higher response (or compliance) rate when used in a face-to-face encounter [2, 3, 7, 8, 23, 27] compared with a Web-based questionnaire [7, 27] ( Table 1) . Posted questionnaires, however, generally have had a poor compliance rate [19, 27] . Studies looking at compliance rate have been variable in their sample group and so wide variations in rate are to be expected. Published data from the Scandinavian countries often use general population registries and solicit participation anonymously [2, 14, 15, 28] . In contrast, studies from the United States usually involve patients attending clinics [21, 36] . It may be argued patients who are approached to participate in studies while attending a clinic may feel more compulsion to participate than those approached through an anonymous contact via post or e-mail.
However, access to the Internet can be biased regarding age, gender, and education, among other factors. It therefore is unknown whether this is a feasible avenue for administration of a questionnaire to a specific group of patients.
After development of an Internet-based version of the TESS, we determined (1) whether the Internet version of the TESS had test-retest reliability when compared with the paper-based version, (2) the patient compliance rate and completion rate with a Web-based questionnaire, and (3) reasons for failure to comply or complete the questionnaires.
Patients and Methods
The Web-based questionnaire was created using surveymonkey.com software and hosted on the SurveyMonkey Web site [41] . This Web site allowed direct creation of the questionnaire using the same Likert-style format as the paper-based questionnaire. It also allowed for additional questions to be added and this feature was used. Specifically, to ensure the patient believed the retest on the Internet was representative, an additional question was added asking whether they believed their functional status had changed since they completed the paper version. In addition, they were asked to what degree they believed they had changed in the interval between doing the paper version and the Web-based version using the same Likert-style responses. This was done to confirm reproducibility of the data.
This was a prospective study in which participants completed the TESS twice, the paper version and the Web version. Study participants were recruited from the chief investigator's practice (MC) from June 2008 to June 2009. Inclusion and exclusion criteria were first developed using the criteria described by Davis et al. [11] . In brief, patients were considered eligible for inclusion if (1) they were between the ages of 18 and 85 years, (2) they had completed their treatment for a primary tumor of the lower extremity a minimum of 12 months before completion of the questionnaire, (3) they had not experienced local or systemic relapse within the last 12 months; and (4) they were able to read and write English. Patients were excluded if (1) they refused to consent to participate, (2) they had known cognitive impairments, or (3) they failed the above inclusion criteria. There were 81 patients who agreed to participate; six subsequently were excluded because they failed the inclusion criteria (all unable to read or write English). There were 32 men and 43 women. The median age of the Internet-competent group was 45 years (range, 18-75 years), compared with 62 years (range, 36-85 years) in the group that did not have or were unable to use the Internet (p = 0.0002). The percentage of men who were Internet competent was 78% compared with 81% for women (p = 0.8). The education level achieved was above primary in all except one patient. It was secondary in 36 patients (60%) and tertiary in 24 (40%) of those who were Internet competent. In contrast, it was primary in one patient (7%), secondary in 13 (86%), and tertiary in one patient (7%) for those who did not use the Internet (p = 0.009). There were 55 patients living in major cities (73%) and 20 (27%) living in rural or regional areas. The percentage with Internet access was 85% versus 65%, respectively (p = 0.1) ( Table 2) . Patients were reviewed in the investigator's clinic as part of the normal review process after removal of a tumor. As part of that review process, patients were requested to complete the TESS before interview. The patient's access to the Internet and competence then were recorded, and if appropriate, he or she was invited to participate in the Internet-based questionnaire. Once consent was obtained, the patient's e-mail address was requested, being informed the link to the Internet-based questionnaire would be e-mailed to them 7 days after the current interview. The patient was invited to use that link to access the questionnaire once available and to do so within 7 days of it becoming available. Those who had not done the Internetbased questionnaire within 48 hours of it becoming available were given a reminder by telephone.
The paper and electronic survey answers were entered into an Excel 1 program (Microsoft Corp, Redmond, WA, USA).
Statistical analysis of the demographic data was done using nominal and continuous reporting. Comparisons then were analyzed for Internet usage against the demographic data using the chi square test (Prism 5 software, GraphPad Software, La Jolla, CA, USA) or Fisher's exact test (SAS 9.0 software, SAS Institute, Cary, NC, USA) for nominal data and Student's t test (Prism 5 software, GraphPad Software) for continuous data. The test-retest reliability was analyzed on the paper versus Web-based questionnaires using the intraclass correlation coefficient as described by Shrout and Fleiss [38] using SAS Version 9.2 (SAS Institute Inc).
The compliance rate and completion rate were recorded for both methods of questionnaires in addition to ambiguous answers (ie, when more than one response is given for a single question) for the paper version. In the case of an ambiguous answer, the answer was ranked down for scoring to the lower of the two responses.
Of the 75 patients, 62 had Internet access (83%). Of the 62 who reported they had Internet access, only two reported they did not know how to use it. Internet competence to do this questionnaire therefore was 80% ( Table 2) .
Results
Ability to use the Internet did not bias the TESS with a mean score of 81.3 for those who were not able to use the Internet which compared with 84.3 for those who could (p = 0.6; CI À7.1-13.1).
The main question of this study was to determine whether the Internet version of the TESS was reproducible when compared with the paper-based version. Fifty-six patients completed the paper and Internet-based questionnaires. Ten reported a change between the two completions. For the 46 who did not report a change, the mean TESS was 85.7 (median, 93.2; range, 41.1-100.0; SD, 17.3) for the paper-based TESS and 85.2 (median, 91.4; range, 42.5-100.0; SD, 17.5) for the Internet-based questionnaire. The intraclass correlation coefficient was calculated at 0.97 (confidence interval, 0.95-0.99) between the paper and Internet versions for the 46 patients who did not report a change (Fig. 1 ). Using a Bland and Altman plot, the 95% limits of agreement were À6.6-8.2 with a mean difference of 0.7 and a bias of 0.7, which indicates that there is no major bias (Fig. 1) . The second question was to determine the patient compliance rate and completion rate with a Web-based questionnaire. Four of the 60 patients with Internet access and competence did not do the online questionnaire. The compliance rate therefore was 93%. Ambiguous answers were possible only with the paper version. Two patients (three questions total) of the 75 who completed the paperbased questionnaire answered a question ambiguously. There were 17 questions not answered by six patients using the paper questionnaires (completion rate of 99%). Thirteen questions were not answered by patients who used the Internet and four by those who did not. There were 18 questions not answered by seven patients using the Web-based questionnaire (completion rate of 99%). The questions most commonly not answered related to sexual activity (five of the 35 unanswered questions; only one patient did not answer the same question for paper and Web-based questions), work duties (three of the 35 unanswered questions), leisure activities (three of the 35 unanswered questions), and sporting activities (three of the 35 unanswered questions).
The third question was to determine any possible reasons for failing to do or complete the questionnaires. Two patients gave explanations for their noncompliance. In one case, Internet access was via a computer at work. The patient stated the company firewall prevented him from accessing the Web site for the questionnaire. In the other case, the patient's computer experienced a terminal malfunction and had to be replaced, which was completed outside the 14 days allowed for the retest. Eleven patients needed one reminder telephone call to enact compliance.
Discussion
Functional assessments after surgical procedures are now a mandatory requirement for the assessment of that procedure. Surgeon-reported outcomes are subject to bias and patient-reported outcomes have had variable success owing to compliance and completion. Web-based questionnaires have become more accessible and offer some advantages over paper-based questionnaires. It remains to be seen whether Web-based questionnaires can produce reliable results and improved compliance and completion. This study therefore determined whether the Internet version of the TESS was reproducible when compared with the paper version and improved patient compliance/completion rates. We also sought reasons for noncompliance or noncompletion.
Our study is subject to several limitations. The first was that the number of participants was small. This is partly a function of the fact that these are rare conditions (1.1% of all malignancies). Large sample sizes cannot be achieved by any individual practitioner. Second, all participants were patients of the investigator and were personally requested to participate in this study. Despite reassurances, there may have been a perception that failure to participate would impair the patient-clinician relationship. As a consequence, the participation and compliance rate may have been artificially elevated. There also may have been bias in the actual function scores because it has been reported patients who survive a life-threatening condition tend to underreport problems on self-report measures [33] . Third, patients were given the second questionnaire 7 days after the original. We assumed little would change in 7 days, but 10 reported a change within that period, almost 20%, and these individuals were excluded from the comparison of the paper-versus Web-based scores.
The main objective of this study was to determine whether the Internet version of the TESS was reproducible when compared with the paper version, in essence, whether the scores obtained using these two methods were reliable, which would imply consistency. In our study, the intraclass correlation was high (0.97), indicating a high concordance between the paper and Web-based questionnaire. This study therefore shows an Internet-based TESS at work or home is reliable. However, there have been concerns raised regarding the reliability of Internet-based versions of questionnaires [4, 12, 22, 24, 34] . The main concern has been that paper-based questionnaires completed with the knowledge that the clinician will be seeing the results will bias the responses in contrast to questionnaires completed anonymously or through the Internet [7, 22] . Many studies have evaluated the reproducibility of electronic versions of various paper-based questionnaires [1, 6, 32, 36] , and although intraclass correlations between 0.6 and 0.96 have been reported, all have used a computer in the clinic and not the Internet at work or home.
The compliance rate, that is, the percentage of participants prepared to complete the questionnaire, in this study was very high (compliance rate of 93%). This compared favorably with all published reports ( Table 1 ). The compliance rate, or response rate, appears to be directly related to the method of delivery. Posted questionnaires traditionally have had a much better response rate (50%-72%), especially if the questionnaire is personally addressed [2, 24, 30] . Anonymous e-mails requesting completion of a questionnaire have the worst response rate (11%-50%) [24, 26] (Table 1 ). Some authors have suggested the low compliance rate to do a Web-based questionnaire is related to patients' unfamiliarity with the Internet, perception of e-mail as junk mail, or the added burden of accessing a Web site to respond to a questionnaire [24, 27] . Kongsved et al. [27] reported a compliance rate of only 18% when a group of patients were asked to complete an Internet-based questionnaire in association with an appointment for a mammogram. This improved to 64% when a reminder was sent. In addition, the response rate appears to be influenced by the target audience [25, 26, 31] .
The completion rate, that is, total number of questions answered, also has been examined, but the definition of completion remains problematic. Some authors report completion as the total number of questionnaires that have had every question answered [27] whereas others have compared the number of individual questions answered [39] against the total. In our study, the completion rate was high, with only 13 questionnaires not answered in full of the possible 135 paper and Web-based questionnaires combined (completion rate of 90%). Completion rates also have varied with the different methods of questionnaire administration and format. In general, online or computer format improves the completion rate and most formats remind the responder when they have missed a question [20, 43] . All of these (with one exception [27] ), however, were reporting on using a computer-based questionnaire in the clinic, not Web-based. For paper questionnaires, it has been reported the completion rate can be improved by numerous factors but mostly by prenotification, designing questionnaires that are of interest to participants, reduced length, delivery of the questionnaire by recorded delivery, and incentives (especially monetary) [13] . For Web-based questionnaires, starting with easy questions and progressing to harder questions improved their completion rate by 6% [15] (Table 3) .
The data suggest this questionnaire is appropriate for an Australian population and confirmed the answers are reproducible. The Internet can be used to communicate quality-of-life information from home and may allow this to be performed at home rather than having to create information hubs in the clinic. It also suggests questionnaires could be transmitted before clinic appointments, which may assist in identifying those with problems before consultation and/or a research tool. Recruitment to use an Internet-based questionnaire was limited by the percentage of patients able to access and use the Internet, which, in this study, was 80%. Those who are most likely to benefit from an Internet-based questionnaire, those geographically disadvantaged, were the ones most likely not to use the Internet because of a lack of interest in the Internet, not lack of access. 
